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ALUMINU HYDRUX IDE YACCINS AGAINST ANTNRAX uﬁ\
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Ccate Sclemii{ . c-Control Inst:tute of Veterimary Preparctiens
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Aftec obtain.ng (ho anthcax véccings of L. Pasteur and L. 8. Toemkoveki,
the veterinery micreb . olog.ste hed success .n stsrting to solve quastions of
chtaianing inocelgiive nmosns for the immmology o nfecticus ciseases.

In 1891, 1. ¥, Leage, usimg the Pestour anc Tesakovsk:. wetbod, preduced
an enii-smthedx vaccine, Which wes widely used dur:ng 8 number oif pears.

F. A. Teremtieov (1934) stiawpted te lmprov. Tsemkovak!'s :commd vascine
by add.ng it to a selution of sgponin. The sadonin vaccine (poasessiug
o logical cheracteristics, hovever, appesred nom-stendard :n its applica-
tion. This vas &a 0 the fact thet the sipenin usad for the prodwction of
the veccine, possassad 8 streng tox:c quality and cewesd the destxuction of
sporTes ceataimed ir the vaccioe. In 194/, the saponin vaccine was vameed
from (utilisstien) the markes.

E. Stmmatin (1934) ia stwmdying che asrphelogy and blology of v.ruiemt
snihran cultuores (growm ou comgulated dafibrinogencus or citrinows herce
biood}. diseovered the possib:lity of obtaining weskly v.rulent, odema firm-
LR apoeling strains. Stamptin produced & vaecine from szek & stresin
st s Lunted it for the veccinstion of saimals againet anthrer.

In 1962 ¥. K. Cissburg proposed an mathrax veccine 'STI’ for the immuni-
sation of amimals. The vaccine representod s veskly . rulent culture of
non-capsuling microbes and sppesr: as & high-co-immwalegical prepsratiog,
racoamendsd in vide practice. The 'STI' veccine, & prepscstion, used for a
single inject on, facilitates comsidarably the task o the vaterinery
workers.

During tha lgst 15-20 yesrs, the fereign sciemtists sugpested a numbar
of sathrax vaccimes, possessing sffective guelitice. This vas repovted in
detai] in the article by $. Y. Eslecov Lu the periodicsl 'Veterinary Sciemce
Volume 1, 1937.

vith cthe delp of the “STI" vaceines and Tsamhovski'e preduct, the prac-
t.cal veteringey wvorkers cenducted a successful [ight against aathrsx.
flowever, &t times these vaccines cawsed considershle post-vaccingtion com-
plicet one on mimgls vith a reduced resictames im their orgemisss. Resace,
the necessity remtinad to coutinue the resesarch and iind a lees hasmful
vaccios suitdble foxr the crestion ¢f av immmigy against sntheam. Per this
purpose stadies vere comducted for & mwber of years ia the lchbevatery -
contrelling anthrex properstisns of the Soveywmental Sciense - Csatrel
Instituta for Vaterimery Preparetisus ('M8X') USSR,




Qus of the gathows of thiz paper (3. 6. Eelesov) (1946-1949), while
isvastignting @ vireleat strain 'Hyes-2', isolated fuven the corcass of g
{48y & uoR-cmpsuling, waskly viruiest veristion ¥ (¥h}-15. This veriation,
e tested em the lsdboretovy se.mals, proved te be hewmmlass fop vabbite
e vaskly vivvleat fee maines pige amd vhice mice,

In 1$30-1851 Messyn. 3. €. Rolesov and Y. ¥, Borisovitch, by wmy of
‘dloected sct o on’ obisined from ths viruleot enthrax strains cosather 4
wadiily virulsnt gitermetes Wo. 1260-31; %4; X3-9 gnd 21248,

Iz testing thow on robbits, thess nev varistiens gppesred lmswmelogical.
Pewgver, in checking them exparimentally oo sheep, in 1951, €. &, Relesov
d Y. F. Bevissviltch ascertginmed that oconly the sirgin (varist:em) ¥-15
pesaoseed highly lmemsiogical cealitiss. Tt prevemted eathrax smong ' out
of 8 shacp, imjecksd & manths prioy to the contrelled inoculatien, Aence,
wwvestigakions of this strgie continmed, &2 it #25 the most sultable for &
B8 vascins,

A cheching of che harmlecenens of ths vaccine obtaiosd frem strain w15
en poung and grows shoop, goets, large Worned cattie end bavses, praved the
vascins €6 bo darmians for the ahove snimels. Buring tie period of inlection,
the howoer csntimesd t» work. As & rule, the injectioms did met cawes &y
cdupiientions. The saimsic menifested only mm insignificsmt lecal and
tomperature vedstiom,

Bubsosmently, the vacgioe strain omd the vacciae produced from it, were
teated ouvecal timse for the.r cwltwre! mad diclogical chavracter:sties. It
wag esvablished thet the straia ves resistamc ond melateined it: original
chasacteristios. It was & typical anthrax culture, possesaing @ elight
vesidual vivelemes.

In 1952 & f~s sparinente vore made to lavestigate the pesaibility of
ralsing ' mmelogical quelities of the vactime, Dy adding to it hydro-
sxide clwainmn, €8 an wnspecific (yritamt end depouent. The reoulls of the
arpoxinmsts entedlished hat the veccine obtaimed frer the straiw j§-13,
grown s glyceria with addsd hydro-cxide of aluminum, proved sere immmclo-
gieal, chem the glyserin veecime. After thie, the vascing wee preduced on 2
D,! solution of glysarin with an adted 40 of 3T Yypdre-oxide eluminue (Table
1),
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Aca resulit of the many temts, conductad vith the «btained veccine,
te determine the hammliesewas: on rabbits and 184 vesidsnl vitulence ov
goinea pigs, it wis eatablished tha: the vaccine {3 hevwless for rabb.tre in
8 does of 130 w'n sprves. The tost vesclis oo guines pigs ars espressed
in Tabla 2,

The daga of ds toble sh thac the nev enthrax secc.ne 18 less viru-
lomt and lecs reactive theu the vaccine 'STT' (CIU), though almost a double
éose vor imiected irts Jwines pi.gs. Thur, the aversge cwmber of eperss .n
1 ml of the Bew vaccioe gaseated to «..8 min, vhereas u the vaccine (ST7)
m L “ol da-

In preduing the vac-ine fxom the strain W-13, wo secertained thgt therc
vae m mwufficioncy i spore formation, A g‘;wlng on the usuBl (M) ¥PA
after 3 dayv az & rafsad temperaturs menifested 40-3%0% micrescapicaily
viaible sperse sd om the 4-3th day a-preximately 70%.

Tharafore, sven during the figet tests, specisl sitention had to de
given te 8 stedy of 4n appropriate mutrient medium in orier to axgmest the
spove fogmazion ef the strein during the produciion of the vaccine., As 8
rsanlt of this study, it vas eatablished thet he baat spere- formatisn
securred ou uges, preducad fram a 731 * aat’ (1) fluid or frvm & meat
kydsolyte vith 2 osatamt of 100-120 mg 1 of uitrogen msd 25% ‘pea extract '(?).
T™he spevs foomation cecurred faster on this type of msdium, Teaching 80-83%
oa tha feurth day; and 90-957 on the 3th day, vhon examined omdsr the
nigreccepe.

Thue, cms of the cmple” meetions, the cuestion oi spore-formation
aad viruience of "~e wicrehes ia the shape o>f speres, was selvad pee.tively.
This cuestion {» extremmly vital, as it Dawss on the (mmmslogy ! ike
prepaxstion.

buriug the prececs of s™udying the bhydro-oMide-alominem veccieve, suother
pot less viial quees.em aress; tHe cresatien of & more adhecsive madiwm {o the
véccing; the very first 2esia revesled thet Wydro-exide-alwmiawm prec:p:tates
mad draxs aleng & comsiderable sumber of osperes. In erder to suguent the
sdhosivemens of the vaccine, agor vas added in the cuamt.ty of 0.03-4.07-0,09
and 0.11. Vith an eddéition of C.09-0.1% s! sgar, the hydre-exiés-sluminum
did mot precipiters tes fast, wd the var~.od vemainod sufficimatly liguic.
(It may &2 drmm in by a syvings (ma~dle) 03.)

The hydre-exide-alumiomm veccing, prodused im accevdames with this
sethod, was testod for its e¢ffect em puines pigs. In the past we did not
uoke these tests, consideriag the emtrems seac{tivity of grimea pigs te
mthrax snd in view of the difficulty Lo sbtain pecitive reewlts. In carry-
img eut these tasts en contrel guined pige, ve niilised Tsemheovek!'s second
vazcine,
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A & Teeuil 1t was satablishad thet hydro-oxide-aluniwen vaccime
agy be tested sgiinet amtheax, for its immmaelogicel cuelities on gminee
pige, by wsiag a doee of 0.5 wml.

Foc the infoctien of veccinated and control-guines pige, Teramhoveri's
ocond vae-ine weo weed iv a dese of 130-2W0 thousssd vivulomt speres.
ALl costee! guinee pigs poriched vithin 21-3 dayw, vhile the vecc .nated zaimals
ramtiond alive (or & ninlemam o' 4 sut of 5). Thus, wo were tha fi «t enes
who dovised and prepesed & wethod for the testing ¢f aati-amthrar voccine
Swr 137 isceswelegical charectiristic: (oa gwiasa pigs).

The prepscetisn (predustion) amd coatvel of hydre-oxide-alumimsm vaccine
against enthrex at thas Kaiushek! 3io-plan: estabiished that the vaccine
poesedsad & hMgh lmmmnslogy vhim tasted on guinea pigs. Thus, in 1934, 1955
o 1933, & pav oo of vaccine wors producsd emd sudiected to tests. They
vare all relessed and the first lot oroved a sutvivelr ¢f 95.6% v .ecuiza™~d
goines pigs vith & loss of all comtrel saimals, The vsccine is prepered with
& cemtant 2f AD-45 min. of virelamt spores in | :i,

Por tha testing 2f this veccine, im order to Jdetermine i¢s Bayslassness
ducing the spring injectiem pariod, s veccimstisa of sheep in the Gesrgian
308 vos perfesmed im April 1933, A tecal of 621 shesp ware (aoculated emd
in Wny, same fase vaceinatsl amother OO shesp. The vaccinstioms were
ands vith the hydre-enide-alwmicus oertias Ne. 13, prepered on 7 Macrch 1933;
o0 = 8.2 al. Thage vere oo csnplicatioes in spite of the fact that the
sheap were vassineted im Apvil (K2en they vars) is su wnderwsurished (ems-

Vids tesks o dotammine (%5 haxmisesrwnses vere egmducted in sgtuam. In
Sotshar 1933, e collective fmm in the seme of Uivev of the Isedilnemek!
distziat of the Steveapele ragion, the commissien, comsicsting of1 B. A,
Mehhailov, 1. Y. Burishov ond V. i leskiswsv, wasciansted 8,348 siaep,
includiag 4,568 of young caes and 40 geats snd kids. The veccino wee
injecied sdeutemesasly inte the left csur leg of growm amimals - (a dess
of §.3 al) and che young ones - (9.2 nl). The veccimstions prodaced mo
compliicat ems. Y sttained reecits of the waccinstien, perfosmsd ex a
reistively largs smber of sheep, proved the Jemmiesonsos of the kydre-
snido-aluninem vescine, whin med during speriag and antwam.

Bn ovdiz to *ect the dusetion And vesictamee of the immmslogy crested
by thc weecine i Agetil 193), the commiss.on (8. S. Nolawew, A. V. Kashhidss,
. Y. laléoeaschvill) varcinsted the young sheep (berm tan I933) ok the
periammtal fasn ‘Ovdshes”, Sesrgiss $88), which had net bowm previemsly
vascinneed aghinst enthores.

Toe series of the vaicins vare wwed: Series Be. 11, preduced oa /
: W1 glyceris selmtion with o spoaw ssmesntretion of 47.)
| 3, prepesad stamltemconsly with the momtioned
wedivn vith the aams washing aad concamiretion, but with sp added 201
ssatant of glyesric and Wérn-exide alusiewsn. In Oetsbac & part of the
*(&- showp wene eastyeted dwring the eumn) veve injectad
ik 6 vimlent suituse of dnthren. In owder v tort She injestisms fur
lwnsslegy, 5 bulleshs (anismls) (vasciantsd on 12 Aprti 1933, with the
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vee 1pe, Saries o, 1) weare used; 3 injected with hydro-exide-alumivem veccims

fspfes M. 13 om 12 April 1953; 4 shaep, vaccinared with hydro-cwide-alwminum
voccing Series Ro. 18 om 17 Ociober 1953; and 5 control dullecks (saimals)
vhich knd not base veccisated previously.

The incculat:on of &1l shewy vas wede uith a spore comtainiag virus of
anthrax Sevies Ne. 14 (prepared 2/ Tobruery 1553) -~ | wl in a solutiom 1:290;
subcutaneously, 1nto the {nside part of the rosr right leg.

The contrel isoculation produced the following results, All 5 bullecks
inoculated vith the vaccine Mo, 12, survived, memifssting en insignificant
fever rodction. All 3 bullocke inocuisted with %o, 1} snrvived and did not
react to the inoculstion with snthrex virwa. Of & sheep, -sccinated 7 days
prior te inoculation, J survived. J! 5 mot vaccinsteld bullocks, imoculated
with the virus simmitacecusly with the vaccinated, 64 ~rrished irom anthrax
after 2.5 - 3, 5-5{ emd 3.3 duays after inoculat.on.

Thes it vas ascercained cat the vacciaated bullocks and :haep produced
a high imsnity against enthrax

In Octobar and Roveamber 1954 an experiment was mede 9a sheoep to test the
durstion smd resiscgnce of the (mmmity, crested by he snti-snthrax kydre-
oxide-sluminum vaccine. The experiment vas mode by the coumissien cemsistimg
of 8. 6. Iwlestv, A, V. Zachehidee, 3. C. Arziem and C. A. intashwili. Aa
imoculacios vas made on bullecks, vhich were veccinated vith the kydzo-ouide-
slumim— veccine during owiwm af 1933 (dewe 2f 0.3 ml), a2e wall a0 shesyp,
vaccinated 7-14 dope prioc 0 the inceslatism with 0.3 ml,

The taecclation vas sade with she virus ¢f Serice No. 16 (preperss 1/
April 1994) - dves | ml (2 & solution 11300, subcutensssaly. Of the 0
bullocks, sebjectod to ineculatisa, } perished after 11.9 spuths efier
vaccination. Ous of thes with & dalay of & days in campariosm with the
contrel mimele, ’ bullochs survived, ¢f whieh & &1d ot 1uast o Che awchrax
Virva, owé ont had 8 single slight vise of temperaturs. Five (1) sdewy,
veczinited 14 days prisr w0 impculatien, survived withowt smmifastisg
reactisa. All § shoep, veccisaled with @ cabinatien {veccimc and o
14 days prior te iveoculatien, ssrvived memifesting 8 driesf fover resctica,
0f 4 sheep vactinsted /7 days priew teo iasculetion, sne parished and the
rensinder #id net resct to the vives. TFowr (4) shacy veccimated { vithout
kyédre-saido-aluminen) / deys priex s insculatisn, survived withomt ssnifeet-
ing amy rveectien te the virws. Fiva (3) wwaccinated centrol sheep psrished
from antiwen: ) after 1.5 daye, | aftey ) doge amd | - & doys after the
imeculation.

Thme, the detailed tast proved that the Wydre-axide-alwmios veccine
ageinst anthwex poseecsed quaiitiesr which quiahly crested (vith sheep) o
resistant owd leugthy (wet lsee Shes a year) lmmwaity.

In the antmam of 1994 the Mpdve-cuide-siveisus vascine againet emthrum
wes widely sestod.




Yaccisatisms werw meds by [oci veleriosry woghsrs sm the cellsciive
faraw ot the Stavrepsluki mad Kresnedirski r vigws sad the Rsotovski Obliast.

Ve issemd to s smpervising veteriasrisas gimeral directisss for the
vaesianlion, The kpdro-omide-alumisum saccine agalnst anthrex Saries ¥o. 2,
3 and 4 (produced by the Kolushaki bio-plemt in Jusa 1934) wae wzilized.

Maimnls sver | vesr of age received tha voccine suwbcultnecusly in the
felloving doeages: the large hovnsd cattie - | wi;, bovess - 0.75; pigs -
0.9 ul; siwep 9.3 wm); amd goets - 0,2 nl; youmg cattle, 3 movths - | year:
logge bovmod sattle amed hevses - 0.3 - 0.5; pigs 0.3 ml; sheep 0.1 - C.2 ml;
and kide 8.1 ml,

™ aelysis of dats recc: vod Ivrom local oms, vhars the vacciame hod
hose wmed, ozly showed four wuplicatiene sasag the mimals: 3 sime
©.90111), 1 youwag dull (0.00076%), | teal (0.003L) and 14 goats (0.2N).

he v re~enido-alunian: vascings vas wied during sprisg and automn of
1933, Imn gssovdenes wiikh the scrvtinized metexrisl roceived from the Xalooshsi:
Ghlest, 14,632 smimels wave vaceissied (in sprimg); tals coemsistod cof 06
howses, AP namis o lorpge hewwed cattle, 89/8 shesr, 1329 goats amd 36C
. lﬁ.

Although sams of the snimsis waxrs fod imddogqustaly, thers wvere ne com
plicskinae and/er iosses. Evem smeag ths vaccinsted peelsr no cemplicetions
wvare restvded.

Springhism weccisstions wece mode ia disctyicts ai the Stsvropola snd
Semonsdryek sagions, where {8 total e:) 8336 amimals vexe vaccinated. Tihwe
voscinvGioss wenidested ne complicet cms. Thus, {(m ecosrdsmos vith the
dnta vescived is spring of 1053, 24,93 enimnls were veccimsted,

vassimmtions of aaimils, witk npdiv-eaide-aiwminms vec.ina

agmisst n, vore given iz the Dvetev, Eursk, Jvlevak, Bryemsk and

o] OGblents durimg sstuma of 1935, of the Stoviepele sud Krserodsresx
roOglens .

In socourdunee vith files roesived, 1,1)/.004 anivals vere vaccimsted;
this ropressnced 40,060 hind of laxge Wwaemad anttle, 1,293,835 sheep,
93,903 hawves, 37,170 pign and 22,168 poacs. This fipsre {(aclwmiud 180,865
yoong levge dewned eastle, 437,300 shoep, 20,073 oelts, 11,604 pigs and
1,99 xide.

Suring the amalyris of the meter:al, it vas escablishod the: the ress-
tios of ¥he animals 0 tho veascine wis issignifiosat with & few alight
vetptions. With begess and Larges hovusd esftls it mamifeetad itaelf by a
Sy mallings, vhish oocurved on the soeond day (R = 3, ) x & and lane ivo-
eointly 3 = ) an oz the ploces of vascimgtism). After the Y-4th day tiw
ovaiiiags decrenved and bootme norsewer and vith 3 sasber of animals thay
dioenivel emmplotely. Showy ani goats 2100 nmmifestad svellings of | x 3,
2 x5 e the sossnd duy, 5t the placs of vesciamticon. Thaee beemme
ltmiced aftow >4 ygu, ond with sonr animals they dissslved empletaly
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The aniwal tssporaturs, folloviang the vacriostiem, roee - 0.%0.7-1.¢°
and IR rore ingtamess - 1. Y-1.5°. It resained zt Bis level ter 1-3-3 dave
hefore fyopping heek to normal.

Theve were ommpli sgises u two nsig-one {1é hemd of iarge keprwad
(itle, @ looe of § ypoung ewen {0.00171) euswg sheap, -mcwplicst: dew secwrred
to 1) ceses, with 397 acimele. 2 11 fsgme, 13 young ouimkls pey.shed,
(C.CIN). Bere 13 is secessary o memtion *hat all cases ¢t cemplicatisns
acd loss of enimmle wars coused by diifermat reswons, £6 expliimed By the
vetariagrians. Cold amd rainy weotiwr, goor mulrvitian, naiequace sare
{(maintemanca) o: the animels after the vaccimstiaa, 9tc,

Apong the 93,8003 horses thers vere 3o complications aod no losees,
though the wori-bsorses vers oot excused from their dutics., Thers wera w0
roapl caticns apd losses amvyg imoculeted pigs (V/,170) aad goece (2%,148).
Craphisally, in evalusiing tho hydro-ox{de-slwmiwa vaccine ag.inst emtheax,
;U wae havmle.s fox poats, +ho &7 part’ ~ulacl; sencitive (e sethrex imise<
tigns,

The large hovaad cattle in the sge grow o ¢ mouths e ) ypesre, :2
WOt COses, ware vecvinsted vith the anti-snthrax nydro-oxi de-olund nem
vaceine sismitoneously vith aa iniection of formel vaccinn opainet swphesrena
carbwmc los (both sides of the neck). Yhess viccinatioms of thovsscds of
largs bevaad cattle vere cerried nut +ithoui complicat snc.

Thos- durimg 1954 amd 1955 2,785,33) enimale vere  accinsred »ith hydk-o-
axide-alumizm gat{-amthrax veaccina: o: D03, 954 hoovis of lowpm Downed caitls,
& animele perished (D.00110); of 117,712 horsss, ; bores (C.00078L); eof
1,731,406 shoep, 141 2 00F1); of 28,529 goats, ls {C.0A0K) ams of 62,930
PIES - NOBME,

As &4 result of careful camputsticns d sasdlyses »f vaccispilons, sextiad
out dering I1934-1P55, {t was asiahl shed cikat the kydro-amide- ilwidirom  #xcine
providad & rezisting snd Soradlc impmmity ageiast anthesn. This wsa com!ipmod
dy the fact tit »a the mewrroes places vhazte viuc:imstions weres carried oswt,
80 coage of enimel soxhrex eccwrred.

In comparioen vith sther meti-antheae vacciose, the soted hasalessanse
0 hypivre-oxide-a'uvaismm vas svident, 68 1T cawesd censl{derably less cempli- 3
cations sed leoden thim, f0T inetemcu, Tesakersti's sacomd veccion emd XY g
tm)' ~1

lering 1930, syprewimmts’y (nln ssials were /occ naled vith kydvre-
=tibe-slomivam., Ke eumplicalieous were reasnded. It is poes.bla that theve
vere 1seigsifsicant cowplical.sas, bewuver, thody west Lovs boos sov oagli.gible
te s reperted by the fasmhends

Bovevrer, :t wnot ba alne aeted that (o eomdmiting 3 3¢ aperimemts is
respect ts & csmpanitive study of the rescrion of the ailkx predectivily of
cows, the hpdee—ouide-slwninun vaccine sppearod less raictive them Toemhevski's
3scond vaseine zad 33 (BTI). ks vessinsied eows desvedead thetr yleld eof
allk censidarebly lees during the peried ¢! temgrerstrie Teactis ri the .
orgamt i, X
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